The potential role of juvenile hormone acid methyltransferase in methyl farnesoate (MF) biosynthesis in the swimming crab, Portunus trituberculatus.
Juvenile hormone (JH) and methyl farnesoate (MF) play essential roles in the development and reproduction of insects and crustaceans respectively. Juvenile hormone acid methyltransferase (JHAMT) catalyzes the methyl esterification in insect JH biosynthesis, while the corresponding step in crustacean MF biosynthesis was long thought to be catalyzed by farnesoic acid O-methyltransferase (FAMeT). However, the new discovery of JHAMT orthologs in crustaceans indicates that JHAMT may also play essential role in the MF biosynthesis in crustaceans. Here we cloned and characterized the full-length cDNA encoding JHAMT in the swimming crab Portunus trituberculatus (PtJHAMT). Sequence and structure analysis of PtJHAMT revealed that it was composed of a 6-stranded β sheet with 9 α helices, and contained a signature Sadenosyl-L-methionine (SAM) binding motif, which is the hallmark in all SAM dependent methyltransferases (SAM-MTs). Several active sites that are critical for the interaction of SAM and JH/FA substrate were also conserved in PtJHAMT. The gene expression of PtJHAMT was highly specific to the mandibular organ, which is the sole site of MF synthesis. PtJHAMT expression significantly increased in the late-vitellogenic stage and mature stage, which suggests a possible role of PtJHAMT in modulating ovarian development. The role of PtJHAMT and PtFAMeT in MF biosynthesis was further investigated by RNA interfering (RNAi). Injection of PtJHAMT and PtFAMeT dsRNA both led to a decrease in hemolymph MF titers. Injection of PtHMGR dsRNA caused the decrease in PtJHAMT expression, but had no effect on mRNA level of PtFAMeT. Together these results suggested that JHAMT and FAMeT are both involved in the MF biosynthesis in crustaceans, while the JHAMT is highly specific to FA substrate, and FAMeT may have more catalytic functions.